One of the most important properties of M-matrices is element-wise non-negative of its inverse. In this paper, we consider element-wise perturbations of tridiagonal M-matrices and obtain bounds on the perturbations so that the non-negative inverse persists. The largest interval is given by which the diagonal entries of the inverse of tridiagonal M-matrices can be perturbed without losing the property of total nonnegativity. A numerical example is given to illustrate our findings.
Introduction
In many mathematical problems, Z -matrices and M -matrices play an important role. It is often useful to know the properties of their inverses, especially when the Z -matrices and the M-matrices have a special combinatorial structure, for more details we refer the reader [1] . M-matrices have important applications, for instance, in iterative methods, in numerical analysis, in the analysis of dynamical systems, in economics, and in mathematical programming. One of the most important properties of some kinds of M-matrices is the nonegativity of their inverses, which plays central role in many of mathematical problems. [4] , with reference to the work of Minkowski [5] [6] . A condition which is easy to check is that a matrix M is an M-matrix if and only if 0 ij m ≤ , i j ≠ and 0 ii m > , and M is generalized strictly diagonally dominant.
In this paper, we consider the inverse of perturbed M-matrix. Specifically we consider the effect of changing single elements inside the diagonal of
Throughout this paper we use the following notation for general tridiagonal M-matrix: 
Construct the following table which depends on
The created matrix
Auxiliary Results
We start with some basic facts on tridiagonal M-matrices. We can find the determinant of any n n × tridiagonal
by using the following recursion equation [8] [9] .
And we have the following proposition for finding the determinant of a n n
Proposition 3.1 ([10] , formula 4.1) For any n n
We will present now some of propositions of nonsingular totally nonnegative matrices which important for our work. In the sequel we will make use the following lemma, see, e.g. [12] . , , P b a P A B P P P P 
We now state an important result which links the determinant of M-matrix with the value of the elements of its inverse. 
Main Results
In this section, we present our results based on the inverse of tridiagonal M-matrices. Firstly we begin with the following theorem. You can find this formula in ( [7] , p. 21).
There is an explicit formula for the determinant of ( ) ( ) ( ) 
